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(57) 
1^0 



[if 3 ] 1 tClBlS®-^ Cat BSfe^ 7' 

[it3KlI4} it^lI2«:iBSS©'f4Ca t 

m^mb ) 1 */c«2 fci2iS©-/4'-C a t B 

ite^ 7- n * - :Sr - i ^DjfifeM:^^ $ n /cMeT- 1 * 

[if 7 ] IS3?:S 5 icnmornkTiV^:^ s Kt?B 

CiS5l?^9l tll*:^! *?C«2tCiaiR(D-Y:^Ca t B 
[000 1 3 

cDWStCMfS. S6«c^0<C3:, -f^O^iJ^— fe'a 
&F-B (JWT, Cat BtU^) ©7"C3^-5»-jie^ 

[0 0 0 2] 

a^-<i^f-V't'M.M<OT -UNAy'u^—^-, ^j^>J'^ 
i'^-feir-tr (NOS) 7'n*-ir-. hb->::^n 

^'^'<)\,7. (CaMV) 7"a*-:Sf-4>ffliB}ittE^-7"o 

[0003] ic5f . iiisa«©r£i±is^a (j^ws- 
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2 

(oxidative stress) tn&. Ctl^t. ifi^-ffcttfiS. 5JI 
tS^C^-zf-^+t^-fFf'-f fe* (so 

D) . **-7--fe' (CAT) . fe*. 
5>E> CRO'A. I?) J ©>'f7>7.*sj|ti/citiCje 

10 [0004] Xts^i^-cu. M^t:^ 1- u;^tc®3ti^i 

/c. */c. *P>*>Di!>SOD-?'CAT*'il^b-C45< 

[0 00 5] ^i!^K:Ajt,>rfc. ffit-fbx M^;^*5^D-5C 

20 ©ri1*t®!^CD}SK±^*s*5, OI^^SiJ (^^•^r3-^ 

[000 6] ^fi^tt. ®^b;^ b UXtc>FtJn:-r-2>fci*tcin 
©©issiimc* 4j 7 — b*©iig-^«:Se < ^iST-5SlilS 

[000 7] ms-c, mwMoj&mo^ ^ ^t^i^e^suat 

30 CC*tL.T. li!g3m«-?-©«MrOHidative burstil? 
■S. C©3K^«. MJSM4:ifeSS-r-5/c8i)i^g 

PAffl e;»^^icH-^ u t: i» c ijw^jaaj ajic 
40 mt>-oX\.^icti:7jK^-rzii<otbxiiBinx\.^ 

[0 0 0 8] ^©Oi-^Bh-^tnrai^laOiSiSglWt 
(Oiniinp acclimation) (Ci5ffii?nffiif#©>*— X 
Aitr, fiWbJagro^S^S^bA^satc.i:^;^^' 
5—^ (ca t 3) ^B^^m<Dmmifin^$tixi^ 

i,. ifc. ^i-'>*=itcfcWSSIJl(*(cj:SPRgfia (Pa 
thoqenesis-related proteins) ©^^j*:^— XA i U 

U-C P RSI S» i ^S-S $ 

50 {:<T.^mi«5«a!a-CfcrSttBggi®e(*Aiy§ttS{3S 



3 

li^a. nsM) . 

[0 0 1 0] iSot. -/^^O^^f^— fe'2e^©7"n* 
>SI5:»5:§OD N AB>f>T-*T>5'-fe>:^:^l6l«:5f AUT 

CO 0 1 1 ] fie-3r> -f^^cDate^^^^e. T5i4*iiif< . 

coo 12] fe*<D*«Jtiie^iLttt* 
if^-ifA (Ca t A) , Ca t B. *5j:i;*i» 5--te* 

c (ca to ite^*5»i?.nT*5'5. -eh-m^Bi^tt 

*m»E?iJ?r^b-CI,»2>. Ca t B©cDNA«-e©B5 
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'^\W^htlX\.^i> (Plant Physiol .(1994) 105:1015-10 
16% 

[0 0 13] t*>L. Che)®jte?-©7"P*-:5'-© 
[0014] 

t^Bj*5«^L.J:5i-r5^j@] ^^BJIJ. ±fS^m 
[0 0 15] 

7— fe'B (Ca t B) jte^©7*n*-i?-r£tt;5S^^^ 

[0016] :^mmn\i. i -cs^sn^EFO. 

tl5l^©7"n*-$f-?gtt5rWT-5. -f^Ca t Bag 
20 [0017] iEJ'J##2-t?^$*a*E?iJ. 

^^^•n-t-rJr-JCM-rS. C©SEJiJtt. -<*CatB« 

[0018] 5f:^Bj(j, ±fe^•:^c a t Bjie^ya 

[ 0 0 1 9 ] ? *«SBjtt. ±fa-^ :^.C a t Bit 
[ 0 0 2 0 ] 3!7c. 2|s:glj%BJBJ:ieffl3iS^7'7:3; 5 FT 

[0 02 1 ] sfc. ^^mi, MSxsawcDifjgT^ 

;ffi(CBaL. WT©!!!: -Y^^C a t Bae^7'n'=fc-$ 

[ 0 0 2 2 ] S ^(C. 2(!:8i^B^{i, ffi^^<l!t^J©S«it:fr 
SKBaU, «T©X?f : -/J^C a t Biifi^^'ci*- 

77:^5 F-CfflMja?r3BMI5ei-raXII : teJ:D^J5 
g^^3ii7cffi!BjfflJ!a*SSrsxS : ^S^fi. 
[0023] 

50 [ 0 0 2 4 ] -^^.C a t B3ie-7-7"o-=&-3f-«. -^4 



5 

-5)0 ^m^O-lyy-v (CLOfTECH Laboratories In 
c, Palo Alto, CA) i)^l^mbXl^^'{:^(0^'^^y!:^ 
DNA5^::?'^y- (RICE Genomic Library);^)^^^^?) 

[0 02 5] 7-P':^tLr{^. :^m^m^bf)m^L 

(3). 488(1992)) r|%^$tlTl^^o 
[0 0 2 6] ^-r. •;'^ig(59^5-/>^^';- 

[0 0 2 7 ] l^i?L/c>'r-S^DNA^. ^^3trmffif 20 

[0 02 8 ] U!/t)\^(Om^tJ-^> FC^)>'^'^-:>A5C a 
t AitiE^^CD-en<bE3tl2— 3rr'5t57n->liCa t AS 

^SC^tSCa t AJiy^1'CDJSUO:^5'5--bf 30 

atA c DNA?::/n-:/<hL'r^l>r. TIBOcfc^^ 
i 1/ C ^^ff :/ 1; -If - H > * 

[0 0 2 9 ] CCDJ:5tCLT. C a t AW^Oyv S 
i*. 2oOMrj:§>rV ^ V ^'(D;^;^?^— fe'iife^, Ca 40 
[0 03 0] cn6Oi^iJ<0t»fStcS-:5i^T, -7*0^- 

[0 03 1 ] Ca t Ba^S^<33:7*D^-4r-iHyfJA^i!^S 
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6 

mti. pB 1 22 l^oj:^tr:7'^:;;$ F^^u-c. 

(GUS) O^^^rJg^iL-caiJ 

S (D^TS'J^-r 5 $ ^if# -So 

[003 2] GU Srgffii, Jeffersone>cD:75^ffi (EMBO 
3 6 : 3901-3907(1387)) iC®:$B<J(CS^':>r 9'J^$ 

h-^'-^T. bJftffiMi 2 5 ti 1 (0 2 OmM 4 -methyl urn 
belliferyl qlucuronide (4MUG) . -^tltCfflffi^'S 

^/c2^)CC 1 0 0 M 1 -^^ ^7 ( Kosupi et al . , Plant 

Sci 70 : 1 3 3 - 1 4 0 ( 1 9 9 0 ) ) ^m^X±A 
^500/2 lily, SlVX-^l^^^-^-Vt^. 0B$ 

2B$r^f:gtcsiss*>6 2 0 0 M 1 ^mmb. o.zm 

Na. 00,^0. 8m lj!ja^TSlo^#±Si^-5» ^tK 
:»7fe7icSft^c J: 0 . 3 6 5 n nKOffl^iTK-C 4 5 5 n mO 

P^yS1±^4-MLJ pmoles/min/mq protein'C^Tj^f 

[0 03 3 ] C=>o:rc^Ca t BS^B^COy'ti^—^-m 

lit. Cat BmBrF(Oy'x:i^-^-mmcyfmUW^ii^ 

m^bx. ^^\.^t—^^^bxmhtl^. ^mtm 

[0 034] r£t^:^)S^IS$ tifcC a i BS&^y'u^ 

-trv htctj. ^mnm^[^±^ii^rc^mo:>B&^x^ ^ 

[0 03 5 ] ±iBfi|i[affl^31:t?-fe v h CD-7JU5^>7 n-:^ 

mk^y'^:^z Fis. nmcu-^x. ffife^fflsa^r^'d f 

:7'^xFibbT. ff>S^§n?#^. F 
:7*7X FCDflB$J{i, MoT Cen. Genet 206: 408-413(198 

riuiimcoyj'mm'oxmm^. emt. mKms 

v-feaif ^i..Rio (i^^;!/ F) , 0.4M v^^F-^l'. 
0.5% Ca02.2H(a RC;o.5% Potassiun Dextran Sulf 
ate) 2 Om 1 ^rjjnx., J-^v y -< JlJx^bX 2 SX(0^ 
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[0 03 7] -/;^Ca t BifieT-fi. 

[0 03 8] -r^Ca tBiae^i^:. ®ft;^bu>^^<D 

[oo3 9]fi^-^T. -^^cDsie^jip^, mmm<. 

[0 04 0] felTic, SljteF(!&c5-:?Cit::*:^^0^^l5iBg 

[0 04 1 ] 
[^SfeF*J] 

-<:7''^'J-:f&>60;^i^";-^>i^) CatAcDNA© 
— gp^. Ca tBjteT-<D^P-^>i/^CfflCi]rc„ Ca 
tA c DNA(Dd7a-->^CD3afi-cr^6n/c:F^:^ 
ScDNA {±mm.SkbpCD^%. 5' l^^f^fHaSO^ 
^qpOrn- KIIiS<D-^it^^)450bp^^^^I•r'S>3' ^v^W 
CDl.35kbp) SrStf^A^:? T-i^ 5 1 ) 

<!: i^T A qtll-Forward PrimerSCXA qtll Reverse Prim 
er<»m*) *ffll^:^Co ^^?:-fe>hy=i>-100 

(amicon) rtiSSU, ieS:?:25naA0Ml^C bT. -7;!/^ 
y'^ A'y^Jl^ (Amersham) (07*0 — L/c. 

[0 04 2] *B5'D->'r-:» ^tt (CLOfTECH Laborat 
ories Inc., Palo Alto, CA) tf^i^^XLfc^ ^^(D^' ^ 
K *p ri'D N A^ -Z:/^ V— (RICE Genomic Library)^ 

ffli^T, ca t Bae^^;^^y--^>i5^i/fco 

V ^ -5 rr'^ »J -?:«^r T -i;^ A E M B L - 3 
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^fiEklfie-oT, E. col i NM5 3 8tt«:®g|? 

[0*04 3 ] i^-ZX^S: 6x SDS, 5 

X Denhardt*s, lOOAtq/ml salmon sperm DMA: >'^-f 
i^-r XSS : 65*C ; -Y y ^-Y XB^ral : ovemighto 

C0 044];^^tC, WTCDtbfSM^l^^ 

r7*'7:^3Q» : ix SSC-O.IS6 SDS 68'C. 1 B#rD% 

[0 04 5] gtm^. -^ftccts-^r. 

C i $ ^a/c 7 - 1/;:^^ 6 -en-en D N A ^sl3K L 

/Co 

[0 04 6] ±ie:7 7-t^ODNA?:Sal liSca 

20 *:^^^>y>:/U>tc^Lr. Jta^OC a t A cD 

J^:<TC>^f!=T?f o/c, : 2x SSC MS 5 - 

10^ 2 0 : 2x S5C-0.1% SDS eS'C. 30!». 

[0 04 7]gtHf^^^. ma^ciJto-C. :^-fP»>:7'U 

[0 048] iy^-^JlO^i^ tJ^ly K(D>^^•3^->3&^t^l^ 
30 K<D^^*^->*^— SPO:*^— ScL:'^ti;J?a- 

[0049] m^^O^':^^:^;K^D^^$<^:>'^*> F<D^<:$?-> 
;;;n5^3f— Sc-r^ n - >{5C a t Aiie^tC^itr.T-5> i 
^^htifco No. 7 4(Di7o->i3:^ Cat A 

c D N Accs^cGT^jae^-r A o/Co 

[0 05 0] ffe::^. m^CD^O KCD>'^'^->;^)5— giio;:?^ 
—"SLbtxi^^u-yit^ C a t Aiie^^t-tg^j^n- 

^^IHSC a t Ati?fCDj5il©:^^^--fefit{£^i7 
n->-r*2>Dj#fet4;&i*i>, ^cr. Cat A cDN 

[0 05 1 ] m^^^^::^'J^>fX^: 50% >':^;l'AT 
^ K^^SDL/c. 6x SSC-0.a36 SDS.5X Denhardt' s. 100 
ug/ml salmon sperm DMA; J^AV'^J ^-YXfi^ : 37 
'C ; y XB$F^ : overnic^t. 

[0 05 2] j>fy':fuiy^r^mt±iEtmC'Ci>^. 
2x ssc-0.1% SDS ^Ub^y'v:^30f^ ; ix ssc-0.156 

SDS imSV$>^tCo 
50 [0 05 3] ]^UCw^-Y:?'tJy-f XCD^ft^: 50% 7 ^ Jl- 
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ATH K^aSJlDO/t, 6y SSC-0.13fiDS, 5x Denhardt' s, 
lOOjuq/tnl salmon speim DMA: tT' V XSS : 4 
; ^^>l:f*J ^>/XB$Fs1 : ovemiqhto 

[0 0 5 4 ] ^:^:?'u>?}t^ft^^3:. 2x ssc-o.i^ sds 
SS5^:7*^;^30^ : DC ssc-0.136 sds 68'C. 1^ 

[0 0 5 5] J^LC^^f^■C<D^^^>^';^-^X<Oig:^. 

Ca t Aiief(Di?^ig^P"->-C 
{j;^c<. Ca t Aec<Hr{^C^^;5f^ i&mj^mmtj:^U 

[0 0 5 6] i^20@<D. KcD>^^'^->:^^^— SPL:^^^ 
f^?iiur3 6CC}SWUCo COP^cONo, l^u-l^^ 

airCCATTCrCATCrCrCCCACAACAAATC : 
CAATCTCT(^CKXXnTCCACCCTOVTCCAC : 

/co C:<Dc DNA^-/:/^ »;-ODNA?:7^>:7'U- h 
ib. ±fe— ocD^^DNA^^'^-Z-v-ibr, «ig 
fig^ff-CPCR^^f-^fc. ^4 0 0bp<DDNA8^>i-:&i 
±titi$n:rc, C<D4 0 0bp DNA»r>i-'&:7"P-:/<i: 

[0 0 6 0] C(D^<D. ±IENo. GiS^n-^^i, PC 
Riiifsb/c4 0 0 b pOiiJtCC. kb plit±0 5' 

[0 06 1 ] ^7Ci->U6^^6. 5' ±a£^^S^Jl k b 
P^t^K)t(Sal I-Eco R I?mtKJt) t^<D 
TrL<DK>i (Eco RI-Eco R Iv^tlKK-) ?:^?] 
n^L. i^-^>;<^^fffflcr)-<t574?- (pUC 1 8) 6C 

X F^^^ii^^L. iSSE^fJS^^^rtf -^/c. 4 9 8 5 b 

[0 0 62] (ca tae^^'a^-^r^^^-rsffl^ 

KcDfPSS) #^>n/cCatBite^«. 4 9 
85bpr*-o/c. -^-UT, I£5»Jll-^3CDl073llg;5^6 

X^V>v 2341#g:&^e)2618S@W:^3xi7 2970 
#a:?7^?>3746§SiC||4X^V>. 3968SB:{^^^ 4057# 
SJcm5:t>7V>. 4252#e;^>?)43l9#giC^6x^y 
4410§rS*^e)4503§a6CS7x^V>. 4c5<t^46l6 



SSSE?iJCCS-:5< PCR^tFftr^j:):*?). CatAitig 
/j:S:tr^7— i23tE^r45iSiSL/c. ^1c. Cat 
BcDNAi^i^^f^I2?iJr$)^C<h^^:b;&^»5. Cat 
C<!:#«$n/Co Ca tC<D*Sl^iJti. B^jg^fb^ 

ifc^^68, 404(1994)) . 

[0 0 5 7] Cat AifeNo. 7^n->(Cat 

C) <^:4iS/J:-$»'^•^->5r73^r i7n->3&ia)0, ^CD* 
10 :*^6No. 6i7n->$:5e>iCf?ffltc:^Wb/c, No. 

6i:7n-l^(DDNAtCOUrt^. SP^KCCigSiB?U«>S? 

^L/Co CCDE^m. Ca teaefCDcDNAE^iJ 
(Plant Physiol. (1994) 105:1015-1016) i—gcL/c„ 
[0 0 5 8] Ctih<omi^mc. Cat BiSfc^O 

5* ^^^iR^^*{#5:rcftb(C-o<DDNA^V=i'-7-?: 

[0 0 5 9] 

IB^lJ#-^4 (CatB cDNACDl02-13lCCffl^ ) 
IB?lJS^5 (CatB cDKACD484-455tCt@^) 

SS^^^488l#atC^8x>7V>;!)5:j?^t-r'2)C<h, 

>i^m-&rr ^ c i to /Co 
[0 0 6 3 ] ±ieie?Wie>. -y'xj^-^-mmt. 1073 

[0 0 6 4] Cc^@E?»jm$E(ca-:?t,iT. :7-n-=e-^-^, 

[006 5] a t E^ikB^^^'U^- ^-^^r h 

y'^X^\^. Ca t B-GUS-A0<D{^S!^H2^3j^ 
30 -To 

[0 0 6 6] 47n->U6?:Sa 1 I feJ:CXE c oR I 
r^^mh. 2. 3Kb pC>»fK-*^f?ab/co CCD»f>t 
Sa 1 I -Ec oR I^KU/cpUC 1 8^cajsgL 
/Co ?#6ti/cffif^^:7'^;;^ ^ E c o 4 7 1 (m?? 
^ Si) rrmtb, *?J2 k b pC[)»fjt?:[liRU/c. 
C(DK>t?rDNA*U^^-i2<DK 1 e n o wffi)tT7^ 

>(tu. oliT. Pst iri^t u/c, e7n->U60[)7 

Sg;^:>^l 3 7 0#BSr^DSH?iJ (lg5iJS^2) ^rWT 
'S>IW>^tA:^>5ff^ta/Co CO^i^Aiat. Mlx^v>0 

(>\ m2xi7V><D-SP*^^*nri>/co K^tACOS* 

Ps t in^-ch^. 3' ^^{*¥ft*4gr 

[0067] *i^iffljafflS31-^i7^-pB I 22 1 (^d 
vr^^-^t) tJ^yy^y-'t'^^^^'^Jl^X (CaM 
V) 3 5S7'n^-5r-. /3-^Jl/>7'i7 0:^— if (GU 
S) r3— f^>i:/$I^:tej;u:y7Sij>^»42^-^'cD^ 
(NOS • T) §r^Lrt^^„ CCDpB I 
2 2 li. P s t I 46*J:c;SiD a I r?g{tL. P s t I 
50 -Sma l:^»}>tB?:lElJR'r5o C<D:^»f>J-Bii. pB 
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n 

1 22 1:^^6, CaMVCD3 5 S:7*n^-d?-^iS;&5giJ 

lyueoi^u-^^^ 1 3 7 o#g^-ccDie?(j*W'r-&K 

K-Ai^aMSif. Ca t B-GUS-AO^flFML 

[0 0 6 8 ] [5i«icbT. 03*5j:i:;a4tc7r^t::^is 

lA-GUS-AO. fc<tC/Ca tC-GUS-AO$: 
i'mOfc. Ca t A-GUS-AOtCti, 16O6#B30i6 
1895#g^. C a t C -GUS -AOJCiJ, 1229Sg:&> 

CO 0 6 9] ?i6tx/c>'*'7:^^ F. GatA-GUS- 
AO. CatB-GUS-AO. :feJ:C/C a t C - G U 

LT. p B I 2 2 1 ^ffll^/Co 

[0070] ('<^mm(Dmn^»tG\jsm&^<Dm 

m) 3 0 Cm 1 (D:7^;^r30c. JWTCD^CDAAigiffi^Sr 

7 0ml An. ^:^ocmm^. ^-^^mcs^cqof 
pm> o^fji^^e. 2 8'Gr. mmmmLfc. 

[007 1] A AiSltfetDM^ (Mo1. Gen. Genet. 161 : 
67-76(1978)) 

1 ) iMl^ (mq/T) 

MiSa.4-6H»0 10 

f^Ba 3 

2nSO,.7HiO 2 

Na,Moa.2aO 0.25 

CuSa.2H,0 0.025 

Cba,.6HrO 0.025 

KI 0.75 

Caa5.2HiO 150 

MgSa.7H7 0 250 

NaHPa.HO 150 

KO 3,000 
2) 

Fe-EOTA 40 

3 ) t'^ 5 > • W^igj 

i^.tt 20.000 

im^r^l^ 10 

tg®fVK + i^> 1 
inyo--f 100 

L-T;U+':^> 177 

L-t/Vt/> 7.5 

L-i^Jl/^ H > 900 

L-7a^N-^4^'>® 300 
4) 

2. 4-D 1 

:^'<*^> 0.2 

GA3 0.1 
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'yXhii'fmbfc. :?*P F^'-^X hOflFSaCi. MoT Cen. 
Genet 206: 408-413 C1S87) iCfS tS^lS^^iC St^ fco ^ 
i^i&SBBOtfJVy.mmD'^^:^i>B:y^mUl 0cm 

^CirB^^(4% ■tr;l.^"-fe'RS (i'tJ^JU h) . 1% 

v-fePtf-TARio (i'i'Jl'h) . 0.4M v>^h- 
JU. 0.5% CaCl3.2H,a 0.5% Potassium Dextran Su 
10 Ifate) 2 0ml ^SrlJlI^rc, V a LT 2 8 'C 

[0 07 2] f#^n/c:7'P h 7'^ ;^ h PiSSi?K ( 5m 
MMqCl2. 7aTW KG. 0.1% ^€S. 0.4M 'r>j:.h— 
^S*^3tlDx.-CpH5.6ib. :7 Jl/r^-TzSMr-S : Nat 
ure338 : 274-276C1989)) tC^.S ^CO— gP ( 0 . 5 
ml) ±iS7*^;^5 KDNA20Mff/mlfc 

XV^^ ';7DNAa:br(7)'9*i5rfi^DNA3 0 jug/ 
m 1 <!:vE-&Uyc„ y^tc. Gene-Pul ser (Hi 
20 o-Rad. OA) ^fflC^r. ^©raSigtO. 4cm<D 

->^>>^i5j;a'l 0 0 Q<Digln-C. 3 0 0V/cm-C:i^ 
hu4<U-e/H >LfCo TKin 0:S^^>=^c3.-<- 
hU:^d^. h:7*^y^ hici . 5m 1 CDR 2 Plg»?S 
*?3SjD0rMmice11 (Millipore. CA) CCAtl. cn^ 
5m lC[>R2PiSife (Plant Cell Physiol, 14:1113-11 
21(1973)) ^g0 6 cm:r5;^^-:;^7=^ t^^CCAtl 

^. M^^^icen<D^1'^PjJcc:^-:^^2J^^'^IlaL. 2 8'a 

30 US-AO, CatB^S-AO. J:D^CatC-CUS-AaDS31tCti 

[0 0 7 3] R2PSJfeOffl^ 

( I ) Ma-jo r elements(mq/l) 
KNQ, 4000 
(NH-),S04 335 
M:?Sa.7aO 250 
CaC1j.2aO 150 
NaH,Pa.Hi0 273 

( 2 ) Minor elenentsCmq/ml) 
40 t*>S04.4Hi0 1.6 
ZnS04.7HiO 2.2 
CUSO4 .5HiO 0.125 
V^BQ, 3.0 
NaM004.2H»0 0.125 
NajEUrA 7.5 
FeS04.7a0 5,5 

(3) ^tg;S»0ng/inl) 

1.0 

50 h'V F=^^>^>t&S 1.0 



(8) 



9-84 5 87 



13 



14 



mm (q/i) 

2. 4-D (mq/1) 
PH 



10 
137 
2.0 
5.6 

mgPii. 1992) p. 5 ScDifiiliCCt^or^f-^ 

Bg^CCTi&#Ljrc:7*a h^*^;^ h^. i m i r JUn> 
• f-^^:; h (# 7521) "CI. 5 m 1 -7 -Y ^ D ^ - :7tC 

C0074]^U'>hiC200M] <5:>^flfcB^^' 7 r - 
< 5(mV >M t h y T - CpH7. O). lOmW Naj E 

DTA. 0.1% TritonX-100» 0.1% Sodium Lauryl Sarco 
sine. lOirw 0 - M )V:^y' h s.^ ^ttlA. >JoK 

4^x55^. m^htc^i^y v^mmvtco m^'^s^mmm 

S (Branson Sonifier model 250) ^^L^r. Output c 
ontrol 2. Dutycycle 1 0%CD^-C. I f^NimW^L 
fCo (im^i^. IS.OOOrpm. ZO^fu^. A^CCM^C^^ML 

ltBra(ifor(& (AnalBiochem 72: 248-254(1976)) XW: 
[0 0 7 5] G U S tS1±t3;, ±iSCD3Gfferson6<D:&ii 



[0 0 7 6] m^i:m 5 CCS^To COf^mt. C a 1 B 
Ca t A4d<}:CXCa t CCD^^'p^-^-Ultb^T. 
[0 0 7 7 ] 

10 [^0^CDJ5t)^] :^m^m<DC a t Biie^^-a^-tSr- 
[0 0 7 8] 

i^y^-^ 1 

Se^^lJCD:^? : 1072 

20 mo^irs^^m 

S^'JOS^ : Genonic DNA 
#Se{4S : 1. .1072 



SS^iJS^ : 2 
E?iJ<Dg3 : 1364 



aCGAOCTGC AGCTCAACCG ATCTTATTTT TCCATTATAA TATATATAAT AAATAAATAT 60 

ATGTrrAcrr ttattatact actttaaaag ataaatctat atatcttctt crAcrrcoT 120 

TAAACTAAAT ATTATTAAAG 7TATTAAT0C TTAAACTTAT AAAAGTTTGA TATCAAACTC 180 

CrCCAAflATC TCGA7TAATA TCCAACCCGA GCCACTACAC TATTACTACX: AACTCACCCA 240 

CATOOGACAT CGCCCACATC CATCiCACCTC C7TATGAACAC ACCCTGATTC "rTTCCCACn 300 

GCATAATATT CTAGCACTCC TATACTACAC GACGACTGAC GCCGACGTCA CTTCACnTA 360 

CrnrGOCGCA TCCATCGCGA AGCCTACTCT ACCCATCCCA I I I I l I II IA AAAAAAAATA 420 

aATAAATCT AAATATCTTA CATTAGATTT aATATTTTA AAGCAAAGAG AATAATATCT 480 

AGATATAAGT ATCTACCTAC TCGaCGAOC ACAAGATCAC TOCAACAACC ATTGAAGATC 540 

GCTCaAGCA ATGGTCrCAA CTTACCATCT AAACTAAGAG CAACTATAAT Gl'l I flLl 11 600 

TATTAQGAAT GCrTQCATCT TATATTTTGA GATTGAGAAA ACACATATAC AAATTATACA 660 

CGATTTACCA TTTCGGATCC CCCCCGGATT CCTGATTTCC CACTCTCTGG CTTTCTTT7T 720 

AAACAAAAAC CAAAAAAGCA CTGATCCGAT CGATCACGAT GACCGAOaA CTAAGCTCCA 780 

AAACAAAATA GAGTACCTAC GTATAATCCT AG^CCOGA TAATAATAAT CCGnTGCTT 840 

CGCGTTAAAA AACTCTTATC TCCTCGTGAT CCCI 1 11 1 1 1 CGATCCATCC ATCnCCTAG 900 

TACaGACAA GCACQCGCAC CAACCGAAOC AGCTACCTCr CTCGaOCa GTGGGCCCCA 960 

CACACQCCAA GACGOCCATT AATAAACAAA CACGACGTGG ACXiAAGACAA OGGACOCCOG 1020 

CAAGAWXAT ACTAGCACGC TACGAAACCC CCGTaCTT CCTCCCCAAA TT 1072 

i5?iJCD@a : Genomic DMA 

#S{4S : 1. .1364 
50 4$®*?^SL/c:?^ffi: E 



(9) 
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15 

CTCCACCTC^ 
ACTTTTATTA 
AAATATTATT 
AATGTCGATT 
ACATCOCCCA 
TATTCrACCA 
CCXIATGCATC 
ATCTAAATAT 
AACTATCTAC 
ACCAATGCrC 
GAATGCTTGC 
AGCATTTCGG 
AAACGAAAAA 
AATAGACTAC 
AAAAAACrCT 
ACAACCACGC 
CCAAGACGGC 
OCATACTAGC 
OCCGCCCCTT 
TCTCI Id IC 
TCCCTACAAC 
TTTGCTTTCG 
TTGCAOCATC 



16 



ACCCATCTTA 
TACTACTTTA 
AAACrrATTA 
AATATCGAAC 
CATCCATGCA 
CTGCTATACT 
GCGAAOXTA 
GTACATTAG 

cTACrcGac 

TCAACmCC 
ATCTTATATT 
ATGCCCGCCC 
AGCAGTGATC 
CTACGTATAA 

TATcrccrcc 

GCACCAACCC 
CATTAATAAA 
ACGCTACGAA 
TCTTCTCrCC 
CCCACATCCA 

crccccccTT 

TTTCrTGATC 
OGCCCrCCAG 



1 1 IIICCATT 
AAACATAAAT 
ATCXTRAAAG 
CGGACCGACT 
CCTCCTATGA 
ACACGACG^ 

craAcccAT 

ATTiaATAT 
GACCACAAGA 
ATCTAAAaA 
TTGAGATTGi^ 
CATTCCTGAT 
CGATCGATCA 
TCCTAGAC7TC 

TGATcccrrr 

AAGCACCTAC 
CAAACACGAC 
ACCCCCCTTC 
TCCrCCTTAT 
CTTCCATTCT 

"nrcacATTT 

CGCTCATCCC 
CGCGAGCAAT 



ir-^: 3 
ie^J(DS3 : 4985 

i^'JcOaS : Genomic DMA 



1 



1073.. 1216 

mwi^m.'&ucjsm : s 

??&{4g : 1333.. 1429 

ff?5E(iS : 2341. .2618 
^^^%Ucl5m: S 

crccAocrcc 

ATCnTACTT 
TAAACTAAAT 
CrCCAA^ATC 
CATOQG^VZAT 



MAfiJhlPiJk TMTAAATAA ATATATCTTT 
aATATATCr TCTTCTACTT CCTTTAAAa 
TTATAAAACT TTGATATCAA ACTCCTCCAA 
ACAOTATTAG TAGCAAGTCA OCCACATGCC 
ACACACCCrC ATTCmCCC ACTTGCATAA 
TCACGGCG^C CrCACTTCAC TrrAGTTTCC 
CCCAl Mill TTTAAAAAAA AATACTATAA 
TTTAAACCAA AGACAATAAT ATCTAGATAT 
TCACTGCAAC AACCATTCAA CATCGCTCa 
AGACCAACTA TAATCI 1 1 I I CnTTATTAC 
GAAAACAOVT ATAGAAATTA TACACGATTT 
TTCCCACTCr CrGCCTTTCT TTTTAMCAA 
CGATGAGCGA GCTAGTAAGC TCCAAAACAA 
CGGATAATAA TAATCCCTTT (jGTTCGCCn 
TTTTCGATCG ATCCATCTTC CTAGTACCTG 

aGTcrcccr ccctctcggc cccacacacc 

CTGGACGAAG AGAAGGGAGC CCGCCA^VCM 
TCTTCCrCCC CAAATTOCAC TACAAAAAAG 
CAOCACCAAT CCGATCCTCT TCTCTTaa 
CATCTCTCCC ACAACAAATC ACCCCATGGA 
TCJ J I ICI IC TAGATCG^TC CTCGATTTCC 
AATCTGACrC ACTCACTCGA TTCaCCTCC 
TCCACCTTCr GO\C 

#:S{4il : 2970.. 3746 

30 it$Si[>£:^riE^:xiry>5 
^afiiS : 3968.. 4057 
4$Sk^9l^O/c:&^: S 

ff:a{S[g : 4252.. 4319 
^^iSk^Uclsm^ S 



40 



^tfjsjW : 4410.. 4503 



#SfiLH : 4616. .4881 

* ^'isammucy^m : s 

ACCrCAACCC ATCTTATTTT TCCATTATAA TATATATAAT AAATAAATAT 
TTATTATACT AOTTAAAAC ATAAATCTAT ATATCTICTI aACTTCCTT 
ATTATTAAAC TTATTAATOC TTAAACTTAT AAAACTTTGA TATCAAAaC 
TCGATTAATA TCCAACCCG^ GCGACTAOVG TATTACTACC MCTTCACCCA 
GGCCCACATG CATOCACGTC CTATGAACAC ACCGTGATTC TTTCCCACTT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1364 



60 
120 
180 
240 
300 



(10) 

17 

CXj\TAATATT GTAGCACTCC TATACTAOSC GACCACrCAC 
CrTTCOCCCA TCCATCCCCA ACGaAOCT ACCCATCCCA 
CTATAAATa AAATATCTTA CATTAGATIT CTATATTTTA 
ACATATAACr ATCTACCTAC TCCaCGACiC ACAAGATOVC 
OCTCCrAOCA ATCGTCrCAA CTTACCATCT AA«n"AAGAG 
TATTACXiAAT GCTTOCATCr TATATTTrCA GATTGAGAAA 
OGATTTACCA TTTCOGATCC CCGCCGGi\'TT CCTGATTTCC 
AAACAAAAAC GAAAAAACCA CTTGATCCGAT CGATCACGAT 
AAACAAAATA GACTACGTAC CTTATAATCCT AGACTCCOOA 
CCCCTTAAAA AACrCTTATC TCCTCGTGAT CCCI I I I II I 
TACCTOVCAA GCACGCCCAC CAACCCAACC AGGTACCTCr 
CACACCCCAA GACGOCCATT AATAAACAAA CACGACCTGC 
CAAGAAGCAT ACTAGCACGC TACGAAACCC CCOTCrCrT 
AAAAAQGCCG CCCLI i ICI I CTCTCCTCCT CCTTATCACC 
TTCTCTTCrC TTCTTCCCCA CATCCAGHC GATTCTCATC 
CATGGATCCC TACAAGGTGC CGCCTTTTCC TGATTTTCTT 
ATTTCGnTC CTTTGCTTTC TTGATCCGCT CA7GCCAATC 
TCCrCGTGC AGCATCGCCC CTCCAGCGOC AGCAATTCCA 
CGCGCOCCCC TCrCGAACAA CAAaCCCCC CTCACCCTCG 
CrCCATCCrC CATCTTCCTC ATCTCTTCCT CCACGAATCr 
TGCTTTATCT CTCCTTAGAG GCC7TATTT0C COTGCTTCC 
TTGAGCGATC ACATGCTTAA TAATTTCTCT CTCTCrGGTA 
ATCrGTCTGA ATTGGACTGT AGCACGACCT CTQCGATCTT 
GAOCTATTCA AACTTTGCAT CTTTGGTCTG CCGGGCrnT 
CATGTCGTG TCACTACCTT CTGATTCATC TGTGCTGCrT 
aACTTTGCT TCCACTATCT TOTCTrATT CCTCGG7TAC 
ACACGO\CTC TTGATATTTT TaaCTCOC TCTCAATCTG 
CTATAAAAAT TGACCTTTTC CCCATTCATA CTACTGATTA 
AAAACAGCAT TCI IGI li 11 TGCOGCTTTT TTTACCATTA 
ATCTGATGAC GATCAAATTT ACTOGACTAC CAGOlGAAQCA 
ATCCAACATC ACTCAACTTT CGAAACTGAC TCO\ACrC^T 
TAAAAGTACC AAACrCrCAC AAAGMTGTAT TTOCATCTAG 
GATCTGTGAA (jI 1 1 ICI I IC TAGTGTTnC CCTTTATTTA 
TTTGCAATa CTAATCATGG CTGnTTGTG GTTTGACATG 
OCCaATCa CCHGAGGAC TAlCATaCA TTGAAAAGCr 
CrATCCCTCA ACCTGrCCTT CATGCAAGQC GAGCCAGTGC 
CTCATCATAT TTCTCACCTC ACATCTCaC ATTTTCTaG 
CACTTATTa TCGCTTCTCC ACACTCGTOC ATOVGCGTCG 
AACCAOTGC TrTTQCrCTC AACTTTTAGA OAGAGAQCr 
CTTTCATAGC ATTCTACGAG GGACVGATTC AGTATAATCT 
TAGAATCAAA TGTCTAGnG TTCTCAGTTG CrTAAGTACA 
TTTACCrCCA CAGTCCATAG CTCCAGTGCA TTGCTTAATC 
GAOQGTAATT TGGTQTATA TATCTCAAAA CTCTCAOJCA 
TGrCAQCTAC AACTTTGrCT TAaCTTTAT TTACTGATTT 
TTGATATm CTCAGTCAAT GCTTTTCAOG GTAATTTTGA 
CTCrCTTTTT TATCOCACAT CCGATGAAAT TCCCTCACAT 
CrCCAAAGAC CAATATGCAG GAGAACTGGA GAATAGTTGA 
AGACCCTGCA CATGTTCrCG TTCaCrTTG ACGATGTACG 
ACATGGAGGG TTTTGGrGTC AACACCTAGA CCCTAATCAA 
TTCrCAAATT CCACTGGAAG CaACCTGTG GTCTCAAATG 



9-84587 



18 




COCCACCTCA CrrCACTTTA 


360 


II li 1 1 1 1 lA AAAAAAAATA 


420 


AACCAAAGAG AATAATATCT 


480 


TOCAACAAGC ATTGAACATC 


540 


CAACTATAAT Gl 1 1 1 ICI II 


600 


ACACATATAG AAATTATAGA 


660 


CAGTCTCTGG CI 1 ICI 1 1 II 


720 


GAGCGAOCTA GTAAGCTCCA 


780 


TAATAATAAT CCGTTTCCn 


840 


GGATCGATCC ATGTTCCTAG 


900 


GTCGCTGCCT GrGGGCCCCA 


960 


ACGAAGAGAA OCCAGOCCGG 


1020 


CCTCCCCAAA TTCCACTACA 


1080 


ACCAATCCGA TCCTCTTCTC 


1140 


TGTCCCACAA CAAATCACGC 


1200 


TTCTTCTAGA TCGATCCTTCG 


1260 


TGACTGACTC ACTGGATTCC 


1320 


CCTTCTOGAC GACCAACTCC 


1380 


GAGAGCG/VGG TACTGACCTC 


1440 


ATACTTCGTA TCGATCCATC 


1500 


ATCATGATCC AATGTTAACT 


1560 


CGAACAGAAA AGCTCCCTCG 


1620 


COCTTACTAT TGTTCCTTTA 


1680 


CAGCCn 1 IG CTTTGACTAA 


1740 


ACACACAAAG AGGAAGATCT 


1800 


ACTCCTTCAT CAACCCTAAA 


1860 


TCATACCATT AATAAAGAAC 


1920 


TCrCACTTGT CCTCAGTTCT 


1980 


TCCCTTCACr TTACAAACTA 


2040 


CAAGTCTATT TCATACATAT 


2100 


GTTCCAAATG TCATCGTCAC 


2160 


AACTAAGTCC TTCTATCATC 


2220 


TACrCAOCAA CTCCTCTATT 


2280 


ATGAATKM CAATCCACAG 


2340 


TOCACAGnr G^CAGOGAGC 


2400 


CAAGGGATTT TTTGAGCTTA 


2460 


TGCrCCTGGT CnCAGACCC 


2520 


AACCCCTGAG ACATTGACCC 


2580 


AGTGCTCTT TCGCIICill 


2640 


ATTCnCAAG CATAAGGCTC 


2700 


ACATGAAAGA TTCGTTCTCC 


2760 


TTATATCTAC TAAAGCAAAT 


2820 


rrCGACATAT ATaAACCAG 


2880 


(XATTQACJQ CTGCCATATT 


2940 


TCTTGTTCGG AACAATATCC 


3000 


CCrCCATCCT TTCAAGCCAA 


3060 


1 IICI 1 lICA CACCACCCAG 


3120 


; CATCCCACTC AACCACACOC 


3180 


. TAAGGATGGA AAGCCTCACC 


3240 


i CaGTTOGAT GATGAACCTG 


3300 



(n) 

19 20 
TGAVTCTTCG CGCCACCTCC CACACCCATC CCACGAAOGA CTTGACTGAT TCTATTCCAG 
OVCCGAATTA CCCAO^CTCC AACCTTTACA TCCAGACTAT TGMCCTCAT CATCACXSACA 
WTTTGACTT CGATCCTCTT GATCTCACCA AGACATCOCC ACACCATATC ATCCCCCTCC 
AGCCACTTCG ACCGATCCTC CTGAACAAAA ACATTGATAA CTTCTTTCCA GAAAATGAAC 
ACOTCjCnT CTGCCCACXIG ATAATTCTCC aOGAATCCA TTACTCTCAT G^\TAAGCTGC 
TCCAGftCAAG AA"nTrcrCC TATOCTGATA CCOAAACQCA CCGTCTTGCC CCAAACTATT 
TGATGOTCC TGTGAATCCA CCAAAATGTG CATACCACAA CAACCACCAC GATGGCTCCA 
TGAATTTCAT GCACACGGAT GAAGAOTTAC TGTGrCTATA TACTTTCAGA GATACATCTC 
CTCCATTCAG TTCrTCrCAT GCATCTTTa Cllll ICTCC ATTACATATT GrTTCTTCCA 
CTCAACACAA ACAGAATCCC AaATCATTC ACTTTATTCC ATTTACATCT AnTGCCTTC 

TrTTTAGCrr aactacttcc cttcaattca ctttattoca tttacatcta tttcccttct 

TACCrr AACTACTTCC CTTCAACCTT TCATCaCCA CCTCATGCTC ACAAGGTCCC 



i2?0cD:^$ : 3 0 



TH 

TATTCcrccr CGrcrrcTAA cagoctcttcg ogaaaaggtc tgtaacttgc tccacttgaa 
CrCCTTGCCC TGTTACCnC tgagcatggt tttgtcccgc tacattagga gactatttoc 
TGATTTCGAA TGCGATGAAA TATCTATTAT AGATCTCGTA CCaGGAAAG tacaatcacc 
ACATCCATTT GACACAATC7T TTTCTCCCTC TCI H I I IGT TOGAAATGCA GTGTCrCATT 
GACAAQGAGA ACAATTTCCA ACAOCCTCCT GACAGATACC GCTCATTTCA CCCTCCCACG 
II ICii ICI IG TTCAATTTAA TTCCrGTGAA CACATCGAAG ACnTGACCA ACAACGCTAA 
TTAAACTTTT CH I IICTAT CTAACACAOC CAACATCQT TraCCAGCG CTCGCTTGAT 
OCTCTCTCAG ATCCTCCTAT TACACATCAA aCCCTCOCA TCTCGATCTC CTACTOGTCC 
CAGCTAACAT AAI I iCI ICG TCGCTTCCAAA GTGCTTATCA CTTGTCAGTG AGAGATCATG 
TACAATTCTA CCrTGTATTG ACACACTGAA ACCATATATT TGrGrGTTGT TCCACTTCTGA 
TGCCn-CCCTT CGCCAGAAGC TCCCTrCACC TCTTCAACaC AAACCAAACA TCTAGATCGC 
CCACGAGGAA TCCAGTCCTG CTGCTATCTT GGACAGTCAA ACATGAACTG TAATCTCTTCG 
ACCACCECTA CTCCTGAATA AAATGTGATA CCGTGATATG TATAaOGTG ACGCAACTTC 
TGAAACrCTA TCTCGV^TCC TGAAAATATG CCTTGCTCrC TCTTGCG^AA TGAAACTCTA 
TCrCGAATCC TGAAAATATG CCrTCCTGTG TCITGGGAAA ACATCTGCCA TCTCTTCTTT 
OCCTTTCrCr TAAGATCGCT TTAGACACTG GAACGAACAA CCAGaCTTT OCCTTTCTGC 
CTTTG 

30* l^ilomm : ^^DNA 



1tga¥9 -84 5 8 7 

3360 
3420 
34S0 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
40S0 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
46S0 
4740 
4800 
4860 
4920 
4980 
4985 



OGTCGATTCr CATCTCTCCC ACAACAAATC 



ie?iJcDS§ : 3 0 



30 

T>^-fe>:^ : Ye s 

40 



CAATCTCTCA GGCCTTCCAC COCATCCAC 



30 

[04] 7*'^:^^ FCa t C - GV S -^OOi'^m^TTs 
[0 5] S7*a^-^-CDTStt?:]:L$5UcS'C*>^„ 



(12) 



EWBL Ejiflj 5(^1 ItdRl MI ' Soil Smrlofm 

1 — :i I H 1 1 KH 



Sot/Eco2.3 t:co/Eco5.2Irogmeni , Eco/EcoZe 
frogmenl frocmenl 



[122] 



CatBgene (4985 bp) 
Sdl EcoRI 



Ecofll 



Eco47l\ 



5.2K 



Hndm 1370 ) ( ) 
pUCl8 PUOB 



pUCl8 
|eco47I »ft; 

ECC471 H SPatI E CD47I 

1 h-t I I 

1 7 1370 

[PstlSH-ffi 
PsOf 

7 1370 



Pstl 




/'PslI 
Smal 



Smcl . 

HMHMni 



- | CotB Pro I GUS THNOS-TI 
7 1370 




[113] 



CotAgene (4670 bp) 

1894 2694 
HindH 1560 1 605 l^£c o52I 



^ 



>''/ M VJ 



EcoRI 



H'n dlir Smcl 



4670 




rrfr.l:BriTkW.li 



(13) 



14] 



CfltCgene (4167 bp) ,„ 



CatCPro^ 



il67 



jsacIWft 

ICotCFrol 



SocI 



1 1340 t,. ^™ ^ t 

HmdlH anal 

x-| — [qjs HNoS'Tk 

ICatCPrcj \ PQIO]^ 



1 



/Srr 



StdqI 
Hindi 
HindE Smat 



HndU 



'^1 [^IHn^ttI— >^ 



H'rdI 



ICoiCProl GUS HNaS*Tl [- 
1 1336 EcoRI 
CotC-GUS-iO/pBllinji 



ICotCProl GUS HNOS'TI 
1 1336 Hin ciffi 



HhdM 





